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1 
The .present invention has for ifs object the 
nanufacture of earthenware composed of ai 
least-two layers-of different materials of com- 
paratively large superficial extent as compared 
with their thickness, for instance such as fioor- 
Ing files, or plates or slabs the thickness of .which 
may var,-e, g. between i and 6 mm. 
;lethods-of manufacturing such lamelliform 
earthenware ..as fiooring files or plates or the 
like are .known which consist in covering a tire- 
proof :support with one or several layers of a 
greennonsolid ceramic material (which may be 
a :paste, a powder or even a thick liquid) and 
then/heatingthe support together with the layer 
or :layers carried thereby-in order fo bake the 
ron-solid ceramic material into a solid body, 
Sai-d support may be provided with a separation 
layer intended, ïollowing the baking process, to 
facilltate the stripping of the article, then with 
a layer Of green ceramic material which con- 
tingently may in turn be covered with a glaze, 
the two last-mentioned layers being convered 
during the ,backing stop .into a solid article. 
One of the main difliculties encountered in 
such .manufacturing processes is the shrinkage 
of the ceramic material during the drying and 
the baking of the same. The said shrinkage oc- 
curs in .all the three dimensions and in direct 
propor-tiou to the sgme provided if is not couriter- 
acted; the result is that neither the shape nor 
the sizes of the baked article are the same as 
those of the blank ruade of green material. 
According to the invention, rather than trying 
fo avoid he warping and fissuration of the fin- 
ished earthenware by facilitating the shrinkage 
in the direction of the :larger limensions of the 
article, tlze problem has been resolved in a seem- 
ing]y paradoxical manner by precluding such a 
shrinkage altogether. For this purpose an ad- 
hesion must be obtained during the manufac- 
turing process between the earthenware and ifs 
support which is sufficient fo resist the shrinking 
Stesses and to give the paste such a cohesion 
that fracture or warping of the article are 
avoided. Theoretical consideration and numer- 
ous experiments effected by the applicant have 
revealed that such a result can be obtained owing 
fo .the fact -that by virtue of the aforementioned 
adhesion and cohesion and of the baking being 
afected in the shressed state determined by said 
forces the shrinkage can be converted from three 
dimensionality to unidimensionality (merely in 
the direction of the height) in such a manner 
that the total decrease in volume will romain the 
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2 
same as if the blank were free to shrink in.all 
rections. 
The method according to the invention is Char- 
acterized thereby that the composition of the 
5 non-solid material deposited.on the-support and 
the character of the latter are such that on the 
one hand, during-that .period of the backing-step 
duzing which the temperature rises within said 
material the .cohesion of the particles same 
10 made of as well as ifs adhesion fo .the .support 
are sufliciently high that prac'ically any shrink- 
age occurring in the ceramic material in the 
course.of its baking wfll onlyresult-in a deorease 
in the thickness of the-matezial present on the 
15 support, consequently without any slip between 
the latter and the said material, and on the 
otherhand that.at.least towards the end of the 
cool-ing period said adhesion is lowered to a value 
consistent with an easy stripping of the solid 
20 article obtained. 
Due to the fact .that no slip witl occur-in the 
course of .the baking process between.the ceramic 
material and the support, the baked article v¢ill 
cover the same surface of the support as did the 
2 non-solid green ceramic material prior to the 
baking process. It is thus possible to obtain 
baked .lamelliform articles the larger faces of 
w.hich .bave the same shape and size as the sup- 
ports on which the .green material bas been 
3o posited originally. -This provides for-uniformity 
in the manufacture, whereby v¢aste is avoided. 
The-present invention extends also to an 
bodiment that makes it .possible 'to decrease .the 
costs of the said earthenware while 'improving its 
35 quality; effectively, -it makes it possible to use-a 
coarse paste and to reduce the thickness of the 
glaze layer; with ,this end in view a ground layer 
is cast on a refractory support which consists-of 
a coarse and consequently cheap paste, over 
40 which a fmishing coat is applied, after which the 
whole is covered with a glaze. 
In the-production of these earthenwa-re arti- 
cles the non-solid ceramic material can be 
cised -to such an extent that once baked .the 
5 terial can easily be broken neatly at the place 
where the incision wasmade. 
With this end in view one may avail one'S self 
either of a cutting tool or of a rhin jet of afiuid 
under pressure. In the latter case however the 
50 inconvenience has been experienced that where 
the jet comes out o a nozzle, it bas a turbulent 
character w.hich is detrimental to tlie obtain- 
ment of a perfectly neat incision. In order to 
remedy this inconvenience, according 
55 vention, the incision may be effected with thè àid 
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3 
of a fluid film projected at high speed by cen- 
trifugal action and directed towards that place 
of the ceramic material which it is desired to 
incise. 
Figure 1 is a fractional cross section of an 
earthenware article on its support. 
Figure 2 is an explanatory diagram. 
Figure 3 is a longitudinal section of a device 
used in incising the non-solid material along the 
separation lines. 
Figure 4 is a corresponding end view. 
As shown in Fig. 1 the support I{} ruade of tire- 
resisting material is covered directly with an iso- 
lating layer ! L Deposited on the said layer is a 
layer 2 of a non-solid e. g. paste-like ceramic 
material which once baked will be converted to 
the solid state. Last, the layer 12 is covered with 
a glazer enamel layer 3 which also will be con- 
verted (vitriiïed) in the source of the making 
process. 
" As the said support and the layers thereon are 
dried, then heated, and as the baking process 
begins, and unless special precautions are taken, 
a shrinkage occurs in layers 2 and 3, which is 
attended with a slip on the isolating layer I. 
Where such a slip is not counteracted the result 
is simply a decrease in the size of the article; 
where the slip is not wholly free the shrinkage 
tends to result in the warping up of the edges of 
layers 2 and , the layer 2 tending, fo separate 
from the layer  ! in the neighbourhood of point 
Consequently, in conventional practice, in order 
fo all0w such a slip fo occur, the "body" of 
the layer I! is so chosen that a slip can easily 
occur between the support {} and the layer 
2; however, due to the considerable friction 
occurring over such a large surface, the said 
slip will scarcely occur in a uniform mariner, so 
that no uniformity is secured in the manufac- 
ture. Effectively, as the pasty material provid- 
ing the layer 2, which is made up of a ceramic 
material of conventional composition (contain- 
ing clay-like ingredients such as clay, kaolin, ben- 
tonite) is heated up (fo a temperature of about 
500 ° C.), an abrupt contraction will occur due 
to the dissociation of the kaolin molecule. Due 
fo the fact that said contraction is counter- 
acted, considerable stresses are set up in layer 
2. The magnitude of the said stresses is pro- 
portional to the size of the material in the direc- 
tion in which they occur. Since the shrinkage 
is not counteracted in the direction af right angles 
fo the face 5 of the support I{], the stresses 
generated by the shrLukage will occur in planes 
parallel with said face and will increase from the 
top surface of layer  down fo the bottom of 
layer 2 as shown in Fig. 1. In the last-men- 
tioned surface they will be the higher as the 
shrinkage and the counteracting action aremore 
considerable. These stresses as a whole generate 
a bending moment in each infmitesimal element 
gs Of layers 2 and . The sum of these bend- 
ing moments is equal fo the resultant R of all 
the stresses multiplied by the distance m whch 
is one half of the total thickness s of layers 12 
and 3. These bending moments are what cause 
the curling up af point 4 where no free slipping 
possibility exists in layer , for the reason that 
at the edges of the layers cohesion is single-sided. 
For the saine reason, once the curling effect is 
initiated, it will proceed from the edge towards 
the inside. The stresses set up by the tendency 
to shrink may also result in fractures in the layers 
 and I whenever they exceed the force of co- 

4 
hesion of the particles that constitute the said 
layers. 
The internal stresses that occur at the boun- 
dary between the isolating layer ! ! and the layer 
5 2 may be represented by a vector «. The forces 
that counteract these stresses are those which 
sult from the cohesion of the particles constitut- 
ing the layer 2 and from the adhesion of layer 
12 fo layer ; these forces of cohesive and 
10 hesive origin are represented by the vector 
which is opposite in direction to vector «. Wlen- 
ever «>c+oE a slip will occur in layer 2 with re- 
spect to layer ; whenever the moment 
is less than /4 of «c+a a curling of the layer 12 will 
15 occur; whenever «<«c+oE no slip wfll occur; how- 
ever, cracks are liable to occur in layer 2. If in 
this case « is less than the cohesion between the 
particles of layer , no cracks will occur in the 
said layer. 
20 Fig. 2, which is related fo the method accord- 
ing fo the invention, is a diagram in which the 
travel of a support from the point where it 
enters the oven fo the one where its cooling is 
completed is plotted in metres as abscissae while 
25 the temperature of the support and of the layers 
is plotted in degrees centigrade as ordinates at 
the left, and the total of the cohesion forces be- 
tween the particles of the layer of ceramic 
material plus the adhesion forces of said layer 
30 fo the support is plotted in kgs./sq, cm. as ordi- 
nates at the right which also correspond fo the 
value R.m expressed in kgs./cm, and defmed 
hereinbefore. The said diagram shows what 
elation must prevail between the R.m and. the 
35 «c+oE values and temporature if it is desired that 
practically the shrink be offset altogether by a 
decrease in the thickness of the ceramic mate- 
rial layer and that at the completion of the 
baking process the article can be stripped easily 
4O from its support. In the said diagram the value 
of «c+ remains higher than 4 R.m untfl the 
baking process is completed whereas by the end 
of the cooling process the said forces «+« must 
be lower than R.m in order that the article can 
45 be stripped from its support. Effective]y, it will 
be appreciated that the curve representing the 
bending moments l.m intersects the one repre- 
senting the cohesion and adhesion forces 
at P which is beyond the apex of the baking 
50 temperature curve. 
Where no isolating layer !  is used its effect is 
replaced by the conditions prevailing at the 
surface of contact between layer  and support 
{}. In this case the chemicaI composition and 
55 the stiffness of the support are of capital im- 
portance. The chemical composition of the sup- 
port must be such that any combination with the 
pasty material laid thereon is avoided, for want 
of what, as a consequence of the baking effect, 
60 the lamina would cake fo the support. More- 
over, the body and expansion coefficient of the 
support must assist the stripping of the lamina 
at the end of the baking process. As fo the 
pasty material providing the layer 2, if should 
65 be so composed that it will adhere fo the support 
during the flrst period of the baking process; in 
other words, if must supply the action of the 
isolating layer af the boundary surface. 
Tests bave revealed that in order fo secure 
7{} the conditions of the method according fo the 
invention, it is essential that: (a) the adherence 
(cohesion and adhesion) effect of certain con- 
stituents, (b) the volumetric shrinkage, (c) the 
grain size be accounted for in the composition 
ï5 of the green pastes. 



sad .nenss und :also   zc.ntge..oE 
fi!e :constttuen »t :e mxe 
die, :and  ).. 'onequnfiy, 
obuin :/ce iaams :suh s çhe o hon.in 
F.., he aid a«tor$ zmut b.e tùbly 
maimizin -£he hrinkiag .tendençy 
le IJ,-and .h, bcse :the:ïocs 
sequefiy ïoce R) .e relad ;diïc £o he 
sad :ndency. Als.o 'bhe .denç £o arp, 
whih is-deine.d bF he :magude of., ill 
decease wh .a -ecoe.a.se .in the 
shnk..In ew -of the fac.t :.that .cohesie 
adhesion ae :to .factors .tht ,deermine -.the 
resistance to slippiag, he ,lyers .2 .:d  mt 
conoEin a .scte)eoentage ,of binder. !t'is 
qte ctear-tha£ .he coheston .and the-minium 
shrinkage =acr e eoact since he 
binder (colloidal. or geasy .miats) ae 
ject fo a.cotderab..contaction. e obtem 
is .resol-by n «adeu .crushing .of ,t co 
onen :and - a ucius ditibuion of the 
c.olloidal ,cofituen. In -his :mannr ïeom- 
undedmit aeobtaied An .hih e:er- 
centage-of .lean and cnseqUentl:y .chep m- 
ia.is e :high .white .the .ecet Of "min- 
er.al bds" is a.mmm. 
If is .to be xemk.ed in-this ect 
biaders .must not .»ossss the me 
physical charac£er dn .the :isolating :tayer 4 =and 
the pasty ,laer .I;2. :Effecfi,ely, =the diagam 
reprsented ,in g.  .shos that ,when 
mai egns .£o .soïten -çt 'a temperatu of 
b.ut .80  C. in .the .ïolloing .examPle) nd. 
when capillarity effec come into pla :at the 
surface, the la.yer l must be sufficienfly con- 
sistent £o prenent net .only the shee£ .laFer 
from Clqgging to  .suppor.t .duing -h.e heating- 
UP period, but als.o the .superficial tension ,of the 
pasy matetial sofeed .at .a .gh .tempeatoEe 
from culing up the _shee.t ai the .edges 
likewRe at the end of .sid çeriod. 
actice .has shawn that he b.es£ resul 
obtined by so adjnsting he composition, the 
griding, the sizing and .the petcentage .of .the 
particles .that-a capillary effect is otaed.in the 
isola-ting layer which coderably exceeds e 
one set up i.n the pasty material, i. e. by raisig 
the .superficial stroes fo a maximum in .ortier 
tha-t .cohesion may become subordtnate as c- 
pd heewith. 
In .he..top .temeratue zone, where-even 
colloid  the iselatg layer is depriv of any 
fther-bind capacity, .the vitrifiable conitu- 
ea of the-paste and of the glze .are conveed 
to çhe -uid.sta, capHarity in :the :sheet ma.terial 
is decesed and the aesion of lyer .H, al- 
tho.h decmsed, remat :sufficient..O:f.course, 
ts ivolves an accate study of the .fluidiF 
the constituen at stake and Of their mettig 
point .intervals-in .view of the debydration tem- 
perature of the ola.fing layer l . 
The following is an example of-wha the chem- 
ical and psical propeies on the one handof 
the green paste layer and on the other hand .of 
the separating layer may.be, in order.tha£ .ri- 
ge shl oy occ .in he dir.ec£ion of £he.thick- 
ness of .said laYers and no.t  £he tw.o .otherdi- 
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which means that three distributors are availed 
of which respectively contain the ground paste, 
the finishing paste and the glazer. The refrac- 
tory support is rnoved successively across the 
three distributors to receive the three aforernen- 
tioned layers one after the other. One or sev- 
eral of the said layers rnay be deposited by draw- 
ing; it rnay be deposited as a powder. 
The rnethod just described is particularly easy 
in ifs application since it will rnake if possible to 
use lean mixtures, whereby the application of the 
finishing coat is reliable and easy as known in 
cerarnic practice. In contrast thereto the appli- 
cation of the finishing coat is almost impossible 
in the conventional production of pressed slabs, 
and it is very diiïicult in the production ïrorn wet 
paste owing to the necessity to adapt the paste 
to the flnishing coat on the one hand and the 
latter or the glaze on the other hand as to the 
shrinkage, the drying and the baking. In con- 
trast thereto, the rnethod described above rnakes 
it possible to secure this result easily since the 
successive application of two layers of lean and 
liquid layers as described hereinbefore and car- 
ried out at any desired rime interval leads to per- 
fect adhesion between the two layers. The appli- 
cation of a finishing coat on articles rnanufac- 
tured on a potter's wheel or cast in plaster rnolds 
or pressed can only be effected when the first 
layer is already too dry to become united with 
the finishing layer at the surface of contact. 
The same difficulty occurs, aIthough fo a less 
extent, in glazing. 
A support is illustrated at ! in Figs. 3 and 4 
on which the non-solid ceramic rnaterial has 
been deposited in the forrn of a layer 2. At point 
3 a conveyor has been indicated diagramrnati- 
cally which serres to rnove ! and 2 in the direc- 
tion of the arrow shown in Fig. 4. Above this 
a horizontal shaft 4 is aranged fo which a rapid 
rotational rnovement is imparted by rneans not 
shown and which carries three rnembers 5 hav- 
ing the shape of plano-convex lenseso At 6 
there is provided a pipe for the supply of a gas- 
eous or a liquid fiuid, e. g. water or air. Tubes 7 
branch off from said pipe which lead into the 
inside of the concavity $ of the rnembers 5 close 
to the shaft 4. 
The operation of the arrangernent shown is as 
follows: 
The fluid discharged from the tubes 7 and 
coming into contact with the concave surface 8 
of the rapidiy rotated rnernbers 5 is set into ro- 
tation by the saine and is rapidly driven towards 
the outside by the centrifugal action in the shape 
of a film free from any turbulence. The film in 
question is indicated at $ and it is directed to- 
wards the desired places on the ceramic rnate- 
rial 2 to produce the incision the depth of which 
should be suflicient to rnake it possible, once the 
article is baked, to break the material easily and 
neatly at the place of said incision. The said ac- 
tion of the film 9 takes place during the rnove- 
ment of the conveyor 3. Of course, Figs. 3 and 4 
only represent an embodiment of the rnethod, 
and this, rnerely for the purpose of exernplifica- 
tion. 
The rapidly rnoved fiuid film thus acts in the 
rnanner of a cutter, with the advantage over the 
latter that it undergoes no wear; practically, 
where a outrer is used, such a wear results in 
either in irregularities of the out or variations in 
the depth of the saine. A further advantage of 
the use of a rapidly rnoved fluid film over rne- 
chanical cutting tools is the srnall differences that 

may exist in the height of the various supports 
are made immaterial. Practice has revealed that 
50 to S0 mm. are the rnost favorable values of 
the diarneter of the disc and 30 fo 60 ccrn. per 
5 minute those of the water supply fror the sarne. 
Of course, advantageously, rneans not shown 
are provided to dispose of the fiuid (in the case 
of a liquid) following its action upon the mate- 
rial 2. Said rneans rnay consist in suction pipes 
10 indicated diagrarnrnatically at t,6, arranged close 
to the layer 2 at either side of the discs shown in 
Fig. 4. Said pipes rnay be rnade of wire gauze 
or of perforated sheet rnetal. They are triangu- 
lar in cross section. The depth of the out can 
15 be varied quite accurately by varying the rota- 
tional speed of the rnernbers '5. The distance be- 
tween these various rnembers 5 can also be var- 
ied. In ordre" to obtain absolutely clean edges 
propellers rnay be arranged coaxial with said 
2o mernbers in order to create a ventilation owing 
fo which the material rernoved frorn the cut 
immediately set aside of the layer 
The enarnel rnay be applied belote or after the 
incision step. By applying it afterwards the fol- 
25 lowing advantage is obtained: If ai the rime the 
incision is effected part of the glaze is unde- 
signediy eliminated or if sorne diffusion of the 
sarne into the paste is effected undesignedly this 
will bave no importance since the enarnel applied 
30 thereafter will level out the unequalities, whereby 
a perfect fmish of the object can be obtained. 
The enarnel rnay be applied by any known rneaus. 
Thus, for instance, the application of the enamel 
rnay be effected with the aid of the rneans de- 
35 scribed, the discs then being arranged af an angle 
fo the direction of displacernent of the conveyor. 
Effectively, by suitably adjusting the rotational 
speed of the discs and their distance to the layer 
2 the result is obtained that the films 9 are con- 
4o verted fo a rnist adjacent fo the said layer, which 
is quite propitious fo a satisfactory enamelling. 
I claim: 
1. A rnethod of preparing vitrified layered ce- 
ramic sheetware of characteristic unidirectional 
45 .shrinkage along the thickness thereof during tir- 
mg» cornprising the steps of spreading first on 
an inert tire resistance support an isolating aque- 
ous cerarnic paste layer of unidirectional shrink- 
age during firing serving after heating to facili- 
50 tare the separation of the vitrified trie product 
from the inert support, said isolating paste layer 
containing on dry weight basis an arnount rang- 
ing about a quarter of plastic clay and few units 
per thousand of colloidal bentonite, the 
55 rnainder comprising chiefiy lirnestone, thereafter 
spreading on said layer before firing at least one 
unfired aqueous ceramic past layer of unidirec- 
tional shrinkage during firing, this latter aqueous 
paste consisting of a ground mixture containing 
0 principally on a dry weight basis an amount 
ranging about 8% of kaolin, 7% of talc, 0.5% of 
colloidal bentonite, 0.1% of sodium phosphate the 
rernainder consisting of lean ingredients ground 
to a particle diameter of less than one rnilli- 
65 rneter, thereafter spreading a rhin layer of en- 
arnel glaze, firing the plural layers to vitrify and 
solidify the ceramic sheetware, and separating 
from the inert support the fired trie thus forrned, 
which latter operation is facilitated after heat- 
70 ing by the presence of the isolating layer. 
2. A rnethod of preparing vitrified layered 
ramic sheetware of characteristic unidirectional 
shrinkage along the thickness thereof during tir- 
ing, cornprising the steps of spreading first on 
75 an inert tire resistant support an isolating aque- 



2»600»212 

9 
ous ceramic paste layer of unidirectional shrink- 
ag'e during firing serving" after heating fo ïacilf- 
tare the separation of the vitrified trie product 
from the inert support, said iso!ating paste layer 
containing on dry weight basis an amount rang- 
ing about a quarter of plastic clay and few unis 
per thousand of colloidal bentonite, the 
mainder complising chiefly !imestone and coarse- 
!y ground lean material, thereafter spreading On 
said layer before firing at least one unfired aque- 
ous ceramic paste layer of unidirectional shrink- 
age during lïring, this latter aqueous paste con- 
sistin2" of a ground mixture containin» on a dry 
weiht basis 8.5% of kaolin, 7.5% of talc, 35.4% 
of scrap glass, 48 % of further lean ingredients, 
said scrap gtass and further lean ingredients 
being ground to a particle diameter of less than 
one mfllimeter, 0.5% of colloidal bentonite and 
0.1% of sodium phosphate, thereafter spreading 
a rhin layer of enamel glaze, firing the plural 
layers to vitrify and solidify the ceramic sheet- 
ware, and separating from the inert support the 
fired trie thus formed, which latter operation is 
facilitated airer heating by the presence of the 
isolatin laym'. 
3. A method as in claire 1 in which the sup- 
port and the unfired pastes are preheated to 
additionally control the shrinkage of the kaolin- 
containing unfired paste. 
4. A method as in claire 1 in which approxi- 
mately S3% by weight of coarse scrap conform- 
in to the vitrifled composition of the trie prod- 

10 
uct produced in claire 1 is added to the unfired 
aqueous paste of unidirectional shrinkage. 
5. A method as in claire 1 in which the isolat- 
ing paste layer, the other green ceramic paste 
5 layer of unidirectional shrinkage during iï_ring 
and the top ename! glaze coating are successively 
applied in a continuous operation by means of 
three corresponding distributors which apply the 
respective layers fo a moving inert refractory 
10 support. 
6. A method s in claire 1 in which the plural 
layers are partially cut through a substantial 
portion of their combined thicknesses by means 
of a powerful fine fiuid jet impinging perpen- 
15 dicularly thereon and along a predetermined 
path. 
7. A method as in claire 1 in which the plural 
unfired layers are completely cut through their 
thickness by means of a powerful fine fiuid jet 
20 impinging perpendicular]y thereon and along a 
predetermined path. 
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